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DETAILED ACTION 
Claim Rejections - 35 USC §112 

Claim 24 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 24 is indefinite because claim 23 requires the radicals be different 
and claim 24 requires that the first and second precursor gases be the same. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 1 02 of this title, if the 
differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering 

patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 

the subject matter of the various claims was commonly owned at the time any 

i 
i 

inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.StC. 102(e), (f) or(g) prior art under 35 
U.S.C. 103(a). 



Application/Control Number: 09/905,515 Page 
Art Unit: 1753 

Claims 18-21, 23 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shang et ai. (EP 0 697 467) in view of Littau et al. (WO 
99/02754). 

Shang et al. a method for cleaning a deposition chamber used in 
fabricating electronic devices including the steps of delivering a precursor gas 
into a remote chamber that is outside the deposition chamber, activating 
the precursor gas in the remote chamber using a microwave generator to 
form a reactive species, flowing the reactive species from the remote 
chamber into the deposition chamber via conduit, and using the reactive 
species that is flowed into the deposition chamber from the remote 
chamber to clean the inside of the deposition chamber. (See Abstract) 

In the case of a dry cleaning process, the remote excitation source breaks 
down the feed gas (e.g. a compound of chlorine or fluorine) to form a long lived 
halogen species. A second local excitation source may then optionally be 
used inside the chamber to sustain the long lived species and/or to further 
break down the gas to form the reactive species. Since the remote excitation 
source is relied upon to generate the reactive species, the local excitation source 
may be operated at much lower power levels than are required in a conventional 
system. (Column 2 lines 20-30) 

Technically, the remote plasma is used to generate reactive species. To 
help solve the problem of quenching of the reactive species while it's flowing to 
the chamber a mild plasma may be applied in the process chamber to assist 
the cleaning. The use of the combined plasma sources achieves a better 
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cleaning rate than would be associated with using either a local or remote 
plasma alone. (Column 3 lines 17-24) 

Use of the local source to sustain the active species lessens the 
restrictions that might exist on the placement of the remote activation chamber. 
That is, the remote activation chamber can be placed conveniently, even at 
further distances from the deposition chamber, with less concern about 
quenching of the activated species as it is being transferred from the remote 
chamber to the deposition chamber. (Column 3 lines 40-49) 

In accordance with the invention, a second gas supply system is 
connected to the chamber through inlet port 33. The second gas supply system 
supplies gas that is used to clean the inside of the chamber after a sequence of 
deposition runs. By cleaning, we mean removing deposited material from the 
interior surfaces of the chamber. (Column 5 lines 4-10) 

The second gas supply system includes a source of a precursor gas 44, a 
remote activation chamber 46 which is located outside and at a distance from the 
deposition chamber, a power source 48 for activating the precursor gas within 
the remote activation chamber, an electronically operated valve and flow control 
mechanism 50, and a stainless steel conduit or pipe 57 connecting the remote 
chamber to the deposition chamber. (Column 5 lines 11-18) 

Optionally, there may also be a source of a minor carrier gas 52 that is 
connected to the remote activation chamber through another valve and flow 
control mechanism 53. The minor carrier gas aids in the transport of the 
activated species to the deposition chamber. It can be any appropriate 
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nonreactive gas that is compatible with the particular cleaning proves with 
which it is being used. For example, the minor carrier gas may be argon, 
nitrogen, helium, hydrogen or oxygen, etc. In addition to aiding in the transport 
of activated species to the deposition chamber, the carrier gas may also assist 
in the cleaning process or help initiate and/or stabilize the plasma in the 
deposition chamber. (Column 5 lines 30-42) 

In general, the reactive gases may be selected from a wide range of 

options including the commonly used halogens and halogen compounds. For 

J 

example, the reactive gas may be chlorine, fluorine or compounds thereof, 
e.g. NF3, CF4, SF6, C2F6, CCI4, C2CI6. Of course, the particular gas that is 
used depends on the deposited material which is being removed. (Column 6 
lines 47-53) 

Because of the use of a local plasma in conjunction with the remote 
plasma, the remote activation chamber can be placed farther away from the 
chamber. Thus, only tubing is needed to connected the two remote source to the 
local source. Some quenching of the activated species (i.e. deactivation of 
the activated species) may occur during the transfer. However, the local 
source compensates for any such quenching that may occur. In fact, some long 
lived activated species (e.g. F*) typically do not return to the ground sate when 
quenched but rather they transition to an intermediate state. Thus, the amount of 
energy that is required to reactivate the quenched species is much less than is 
required to activate the gas in the remote activation chamber. Consequently, the 
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local activation source (e.g. plasma) need not be a higher energy source. 
(Column 6 lines 57-58; Column 7 lines 1-14) 

It should also be noted that by placing the remote source at a distance 
from the deposition chamber, the short lived radicals that are produced during 
the activation process will be quenched more completely than the long lived 
radicals as both are transferred to the deposition chamber. Thus, the 
reactive gas that flows into the deposition chamber will contain primarily 
the long lived radicals that have survived the transfer. For example, if NF3 is 
the reactive gas, two radicals are produced in the remote activation chamber, 
namely, N* and F*. The nitrogen radical is short lived and the fluorine radical is 
long lived. The nitrogen radical will typically not survive a long transfer from the 
remote chamber to the deposition chamber; whereas, a large percentage of the 
fluorine radicals will survive. (Column 7 lines 15-29) 

Figure 1 shows a housing 10, a remote disassociator 46, 48, a gas 
delivery system 57 and a local disassociator 12, 38, 40. (See Figure 1) 

The differences between Shang et al. and the present claims are that 
introducing the second gas by bypassing the disassociator is not discussed, 
sputtering is not discussed, removing carbon based residue is not discussed, the 
controller is not discussed and the computer readable program is not discussed. 

Littau et al. teach a method and apparatus for cleaning a chamber in a 
substrate processing system having less reactivity with the chamber walls and 
the components contained therein. The method includes mixing a diluent gas 
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with a flow of radicals produced by a plasma remotely disposed with respect to 
the chamber. (See Abstract) 

Referring to Figs. 3 and 4, during the plasma clean process, a grounding 
step 340 is performed in which the entire chamber 15 and the components 
therein are grounded to preclude ion bombardment of the same by preventing 
large electric fields form being present therein. At step 342, a plasma is formed 
in the applicator that includes a plurality of reactive radicals. Thereafter, at step 
344, a flow is formed from the reactive radicals that move towards the chamber 
15. At step 346 a flow of diluent gas is formed traveling from the diluent gas 
supply 326 (Compare to Applicant's third gas of claim 21) toward the 
mixing manifold 322. The flow of reactive radicals intermixes with the flow 
of diluent gas, anterior to the chamber 15, when traveling through the 
mixing manifold 322 to form a gas-radical mixture. At step 348 the gas- 
radical mixture flows into the chamber 15 to remove deposition residue. 
(Page 20 lines 5-15) 

Typically, the diluent gas is an inert gas, such as argon (Ar). However, 
the diluent gas may be a reduction gas that will react with fluorine radicals in the 
chamber 15. (Page 21 lines 16-18) An example of a reduction diluent gas is H 2 . 
(Page 21 line 21) 

Figure 1 F illustrates a block diagram for control of a chamber including 
the system control software and computer program. (Page 1 1 lines 22-24) 

As to the sputtering effect the energy of the power sources would causes 
a sputtering of the ions. (See Figure 1' items 38 and 48) 
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As to the removal of carbon any gas can be selected depending on the 
material to be removed. (See Shang et al. Column 6 lines 47-56) (Compare to 
Applicant's claims 17, 29, 30 and 32) 

The motivation for having the second gas bypass the disassociator, 
utilizing a controller and a computer readable program is that it allows for 
cleaning a chamber. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have modified Shang et al. by having the 
second gas bypass the disassociator, utilizing a controller and a computer 
readable program as taught by Littau et al. because it allows for cleaning the 
chamber. 

Response to Arguments 

Applicant's arguments filed 4-14-04 have been fully considered but they 
are not persuasive. 

In response to the argument that Shang does not teach the dissociation of 
more than one precursor for the cleaning of the deposition chamber, it is argued 
that Shang suggest a first precursor and a carrier gas which also assist in the 
cleaning process. Thus two precursor gases for cleaning are taught. (See 
Shang Column 5 lines 40-42) 

In response to the argument that Shang does not teach dissociating first 
and second precursor gases into first and second plurality of radicals that are 
different from one another, it is argued that Shang suggest utilizing two gases 
which are different from one another and which are fed to a disassociator. Both 
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gases would dissociate in the disassociator to first and second plurality of 
radicals. (See Shang discussed above) 

In response to the argument that Shang does not teach computer 
equipment for dissociating multiple gases, it is argued that Shang teach a 
computer software and computer program which allows two kinds of gases to 
enter the chamber. The disassociator disassociates the reactive gas and the 
carrier gas. The carrier gas can serve as a cleaning gas. (See Shang discussed 
above) 

Allowable Subject Matter 

Claims 7-14, 28 and 30-32 are allowed. 

Claims 25-27 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: 

Claims 7-14 are allowable over the prior art of record because the prior art 
of record does not teach the claimed subject matter including introducing a 
second precursor comprising oxygen into the equipment, wherein the second 
precursor bypasses the disassociator; and using the first and second portions of 
the first plurality of radicals and constituents of the second precursor to clean the 
equipment, wherein the oxygen combines with carbon on the equipment to form 

COy. 
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Claims 28-32 are allowable over the prior art of record because the prior 
art of record does not teach the claimed subject matter including cleaning silicon 
and carbon based contaminants from the chamber where the contaminants 
comprise BLO k residue. 

Claim 25 is indicated as being allowable over the prior art of record 
because the prior art of record does not teach the claimed subject matter 
including the limitation wherein the first precursor gas comprises fluorine and the 
second precursor gas comprises chlorine. 

Claim 26 is indicated as being allowable over the prior art of record 
because the prior art of record does not teach the claimed subject matter 
including dissociating at least part of the less reactive elements in the deposition 
chamber prior to flowing a portion of the second plurality of radicals into the 
deposition chamber, and wherein dissociating the second precursor gas is 
performed exclusively in the remote disassociator. 

Claim 27 is indicated as being allowable over the prior art of record 
because the prior art of record does not teach the claimed subject matter 
including dissociating at least part of the less reactive elements in the deposition 
chamber is performed after flowing a portion of the second plurality of radicals 
into the deposition chamber. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from 

.-i 

the examiner should be directed to Rodney G. McDonald whose telephone 
number is 571-272-1340. The examiner can normally be reached on M- Th with 
Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nam X. Nguyen can be reached on 571-272-1342. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 

RM 

July 21, 2004 




